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5 (54) Title: SYSTEM AND METHOD FOR SELECTING A COMPRESSION ALGORITHM ACCORDING TO AN AVAILABLE 
1/^ BANDWIDTH 

^ (57) Abstract: A gateway for communicating telecommunication information between a telecommunication network and customer 
^ premises equipment, includes a telecommunication interface, a management module, compression modules, and packetization mod- 
^ ules. The telecommunication interface receives telecommunication information from the telecommunication network for commu- 
nication to the customer premises equipment. The management module determines a bandwidth available to communicate the 
^ telecommunication information to the customer premises equipment and selects a compression algorithm according to the available 
^ bandwidth. The compression modules compress the telecommunication infoimalion using the selected compression altorithm. and 
)^ the packetization modules generate data packets for communicating the telecommunication information. 
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SYSTEM AND METHOD FOR SELECTING A COMPRESSION ALGORITHM 
--^ ACCORDING TO AN AVAILABLE BANDWIDTH 



TECHNICAL FIELD OF THE INVENTION 

This invention relates generally to the field of communications and, more particularly, 
to a system and method for selecting a compression algorithm according to an available 
bandwidth. 

5 

BACKGROUND OF THE INVENTION 

The public switched telephone network (PSTN) is a circuit-switched network that 
uses dedicated lines to commimicate telephone calls. At a central office, a digital Class 5 
switch receives analog telephone signals &om a user, digitizes the analog telephone signals, 

10 and then multiplexes the digital signals over a network of circuit-switched backbone transport 
lines. Aa interexchange carrier (IXC) transports the call to a destination Local Access 
Transport Area (LATA), where it is handed to a local service provider and reconverted to an 
analog signal for delivery to a second user. 

As the Intemet has driven demand for greater bandwidth over data networks, new 

15 broadband technologies have onerged that allow the delivery of telephone calls using data 
packets communicated over broadband networks. Unfortunately, current solutions have been 
technology dqiendent, supporting only a single architecture and lacking the ability to adapt to 
dynamic conditions. 

20 SUMMARY OF THE INVENTION 

In accordance with the present invention, a ss^tem and method for selecting a 
compression algorithm according to an available bandwidth is provided that substantially 
eliminates or reduces disadvantages or problems associated with previously developed 
systems and methods. 

25 In one embodiment, a gateway for communicating telecommunication information 

between a telecommunication network and customer premises equipment, includes a 
telecommunication interface, a management module, a compression module, and a 
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packetization module. The telecommutdcation interface receives telecommunication 
information from the teleconMnunication network for communication to the customer 
premises equipment. The management module detennines a bandwidth available to 
communicate the teleconununication information to the customer premises equipment and 
selects a compression algorithm according to the available bandwidth. The compression 
module compresses the telecommunication information using the selected compression 
algorithm, and the packetization module generates data packets for communicating the 
telecommunication information. 

In another embodiment, a system for communicating telecommunication infomiation 
between a teleconamunication network and customer premises equipment, includes a 
gateway. The gateway receives telecommunication infomiation from the telecommunication 
network for communication to the customer premises equipment. The gateway detennines a 
bandwidth available to communicate the telecommunication information to the customer 
premises equipment and selects a compression algorithm according to the available 
bandwidth. The gateway compresses the telecommunication infomiation using the selected 
compression algorithm and generates data packets for communicating the telecommunication 
information to the customer premises equipment. 

The present invention provides a number of important technical advantages. Unlike 
previous systems and methods, a gateway selects a compression algorithm for compressing 
telecommunication information communicated with customer premises equipment according 
to an available bandwidth between the gateway and the customer premises equipment. The 
total bandwidth between the gateway and the customer premises equipment depends on static 
factors (such as the distance between the gateway and the customer premises) and dynamic 
factors (such as interference by environmental factors). By selecting a compression 
algorithm based on an available bandwidth, the gateway can take into account these static and 
dynamic factors, as well as the utilization of bandwidth by the custom^ premises equipment, 
to provide a higher level of service to users. For these and other readily apparent reasons, the 
presmt invention represents a significant advance over prior art systems and methods. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGURE 1 illustrates a system that selects a compression algorithm for compressing 
telecommunication information communicated between a telecommunication network and 
customer premises equipment according to an available bandwidth; 
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FIGURE 2 illustrates a gateway that selects a compression algorithm for compressing 
telecommunication infomation communicated with customer premises equipment according 
to an available bandwidth; 

FIGURE 3 illustrates a table of customer premises information associating each 
5 customer premises equipment with bandwidth-and compression information; . 

FIGURE 4 illustrates a table of subscriber information associating each subscriber 
with a class of service and bandwidth and compression information; 

FIGURE 5 is a table illustrating the change of bandwidth and selection of 
compression algorithms over time, where a gateway selects compression algorithms to 
1 0 provide the higjiest quality of service using available bandwidth; 

FIGURE 6 is a table illustrating the change of bandwidth and selection of 
compression algorithms over time, where a gateway selects compression algorithms to 
maintain a threshold bandwidth; 

FIGURE 7 is a flowchart of a method of selecting a compression algorithm for 
1 5 compressing telecommunication information conoununicated between a gateway and customer 
premises equipment to provide the highest quaUty of service using an available bandwidth; 
and 

FIGURE 8 is a flowchart of a method of selecting a compression algorithm for 
compressing telecommunication information communicated between a gateway and customer 
20 premises equipment according to a subscriber's class of service and an available bandwidth 
between the gateway and customer premises equipment. 
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DETAILED DESCRIPTION OF THE DRAWINGS 

FIGURE 1 illustrates a system 10 that selects a compression algorithm for 
compressing telecommunication information communicated between a telecommtmication 
network 12 and customer premises equipment 14a, 14b, and 14c (collectively, customer 
premises equipment 14) according to an available bandwidth. System 10 includes a switch 
16, a gateway 18, a digital subscriber line access multiplexer (DSLAM) 20, a cable modem 
termination system (CMTS) 22, a base station controller (BSC) 24, an integrated access 
device (IAD) 26, a media terminal adapter (MTA) 28, a wireless network interface unit 
(WNIU) 30, and terminal devices 32a and 32b (terminal devices 32). 

Teleconamunication network 12 may be a public switched telephone network, a 
private switched telephone network, or any other interconnected collection of 
telecommunication switches that provide local, regional, long distance, or international 
telephone service. Telecommunication information may include voice, data, image, video, or 
any other type of information that can be communicated using teleconununication network 
12. 

Telecommunication switch 16 communicates telecommunication information between 
telecommunication network 12 and gateway 18. Switch 16 may be a class 4 switch, a class 5 
switch, or any other suitable device that communicates telecommunication information with 
telecommunication network 12. 

Gateway 18 performs various compression and protocol conversions to communicate 
telecommunication information between switch 16 and customer premises equipment 14. To 
communicate telecommunication information with switch 16, gateway 18 uses GR-303, TR- 
8, signal system 7 (SS7), V5, integrated services digital network (ISDN) lines, unbundled 
analog lines, or any other suitable telecommunication interface 33. To communicate 
telecommunication information with customer premises equipment 14 using a broadband 
distribution platform, gateway 18 generates data packets encapsulating the 
telecommunication information according to Internet Protocol (IP), Asynchronous Transfer 
Mode (ATM), Frame Relay, or any other suitable data communication protocol and 
communicates the data packets using DS-1 lines, DS-3 lines, OC-3 lines, or any other* 
suitable data links 34. The data packets may be Ethemet frames, IP packets, ATM cells, or 
any other suitable bundles of data. In addition, to facihtate efficient communication of 
telecommunication information with customer premises equipment 14, gateway 18 may 
compress and de-compress telecommunication information using various compression 
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algorithms. Gateway 18 also may selectively perform echo cancellation on the 
telecommunication infomiation to isolate aad filter unwanted noise. 

System 10 uses a digital subscriber line (DSL), cable, wireless, satellite, or any other 
suitable broadband distribution platform to communicate data packets enc^sulating 
telecommunication information -between gateway island customer premise equipment 14. 
Using DSL technology, DSLAM 20 and IAD 26 communicate data packets over local loop 
circuit 36. CMTS 22 and MTA 28 communicate data packets over cable link 40, and BSC 24 
and WNIU 30 communicate data packets over wireless link 42. Although not illustrated in 
FIGURE 1, data switches, routers, or other data communication equipment may be coupled 
between gateway 18 and DSLAM 20, CMTS 22, and BSC 24 and communicate data packets 
between gateway 18 and DSLAM 20, CMTS 22, and BSC 24 using IP, ATM, Frame Relay, 
or any other suitable data communication protocol. 

DSLAM 20 and IAD 26 communicate data packets encapsulating telecormnunication 
information between gateway 18 and customer premises equipment 14a using DSL 
technology. DSLAM 20 receives data packets from gateway 18, processes the data packets 
to generate digital DSL data, and communicates the digital DSL data to IAD 26 using local 
loop circuit 36. LVD 26 receives the digital DSL data from local loop circuit 36, identifies 
data packets including telecommunication information for terminal devices 32, processes the 
identified data packets to generate analog telephone signals, and communicates the analog 
telephone signals to terminal devices 32 using subscriber lines 46. IAD 26 also receives, 
from subscriber lines 46, analog telephone signals communicating telecommunication 
mformation from terminal devices 32. IAD 26 processes the analog telephone signals to 
generate data packets including the telecommunication information, processes the data 
packets to generate digital DSL data, and communicates the digital DSL data to DSLAM 20 
using local loop circuit 36. DSLAM 20 receives the digital DSL data from IAD 26 using 
local loop circuit 36, identifies data packets for delivery to gateway 18, and communicates 
the identified data packets to gateway 18. Asymmetric DSL (ADSL), integrated DSL 
(IDSL), symmetric DSL (SDSL), high data rate DSL (HDSL), rate-adaptive DSL (RADSL), 
very-high data rate DSL (VDSL), DSL-LITE, or other forms of DSL technology allow data 
transmissions over local loop circuit 36 at greater speeds than offered by traditional dial-up 
modems. As a result, by using DSL technology, system 10 may support broadband, 
telecommunication services over local loop circuit 36, 

In a particular embodiment, DSLAM 20 and IAD 26 also communicate data packets 
between data network 38 and local-area network (LAN) 44. Data network 38 may be a wide- 
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area network (WAN), a LAN, the Internet, or any other interconnected collection of switches, 
routers, or other data communication equipment that provides data services. DSLAM 20 
receives data packets from data network 38, processes the data packets to generate digital 
DSL data, and commimicates the digital DSL data to IAD 26 using local loop circuit 36. 
IAD 26 receives the digital DSL data from local loop circuit 36, identifies data_packets for 
dehvery to LAN 44, and communicates the identified data packets to LAN 44. IAD 26 also 
receives data packets from LAN 44 for delivery to data network 38, processes the data 
packets to generate digital DSL data, and communicates the digital DSL data to DSLAM 20 
usmg local loop circuit 36. DSLAM 20 receives the digital DSL data from local loop circuit 
36, identifies data packets for delivery to data network 38, and communicates the identified 
data packets to data network 38. 

CMTS 22 and MTA 28 communicate data packets encapsulating telecommunication 
information between gateway 18 and customer premises equipment 14b using a cable 
distribution platform. CMTS 22 receives data packets from gateway 18, processes the data 
packets for conmnmication over cable link 40, and conununicates the data packets to MTA 
28 using cable link 40. MTA 28 receives the data packets from cable link 40, identifies data 
packets including telecommunication information for terniinal devices 32, processes the 
identified data packets to generate analog telephone signals, and communicates the analog 
telephone signals to terminal devices 32 using subscriber lines 46. MTA 28 also receives, 
from subscriber lines 46, analog telephone signals communicating telecommxmication 
information from terminal devices 32. MTA 28 processes the analog telephone signals to 
generate data packets including the telecommunication mformation, processes the data 
packets for conamunication over cable link 40, and conununicates the data packets to CMTS 
22 using cable link 40. CMTS 22 receives the data packets from MTA 28 using cable link 
40, identifies data packets for delivery to gateway 18, and communicates the identified data 
packets to gateway 18. CMTS 22 and MTA 28 communicate data over cable link 40 at 
greater speeds than offered by traditional dial-up modems, and as a result, system 10 may 
support broadband, telecommunication services over cable link 40. 

In a particular embodiment, CMTS 22 and MTA 28 also communicate data packets 
between data network 38 and LAN 44. CMTS 22 receives data packets from data network 
38, processes the data packets for communication over cable hnk 40, and communicates the 
data packets to MTA 28 using cable link 40. MTA 28 receives the data packets from cable 
link 40, identifies data packets for deUvery to LAN 44, and communicates the identified data 
packets to LAN 44. MTA 28 also receives data packets from LAN 44 for dehvery to data 
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network 38, processes the data packets for communication over cable link- 40, and 
conmiunicates the data packets to CMTS 22 using cable link 40. CMTS 22 receives the data 
packets from cable link 40, identifies data packets for delivery to data network 38, and 
communicates the identified data packets to data network 38. 
5 BSC 24 and WNIU 30 communicate data packets enc^sulating telecommunication 

information between gateway 18 and customer premises equipment 14c using a wireless 
distribution platform. BSC 24 receives data packets fi-om gateway 18, processes the data 
packets for wireless communication, and communicates the data packets to WNIU 30 using 
wireless link 42. WNIU 30 receives the data packets firom wireless link 42, identifies data 

10 packets including telecommunication information for terminal devices 32, processes the 
identified data packets to generate analog telephone signals, and communicates the analog 
telephone signals to terminal devices 32 using subscriber lines 46. WNIU 30 also receives, 
firom isubscriber lines 46, analog telephone signals communicating telecommunication 
information from t^minal devices 32. WNIU 30 processes the analog telephone signals to 

IS generate data packets including the telecommunication information, processes the data 
packets for wireless communication, and communicates the data packets to BSC 24 using 
wireless link 42. BSC 24 receives the data packets &om WNIU 30 using wireless link 42, 
identifies data packets for delivery to gateway 18, and communicates the identified data 
packets to gateway 18. BSC 24 and WNIU 30 communicate data packets over wireless link 

20 42 at greater speeds than offered by traditional dial-iqp modems, and as a result, system 10 
may support broadband, telecommimication services over wireless link 42. 

In a particular embodiment, BSC 24 and WNIU 30 also communicate data packets 
between data network 38 and LAN 44. BSC 24 receives data packets firom data network 38, 
processes the data packets for wireless communication, and communicates the data packets to 

25 WNIU 30 using wireless link 42. WNIU 30 receives data packets &om wireless link 42, 
identifies data packets for delivery to LAN 44, and coramunicates the identified data packets 
to LAN 44. WNIU 30 also receives data packets firom LAN 44 for delivery to data network 
38, processes the data packets for wireless communication, and communicates the data 
packets to BSC 24 using wireless link 42. BSC 24 receives the data packets fi-om WNIU 30 

30 using wireless link 42, identifies data packets for delivery to data network 38, and 
communicates the identified data packets to data network 38. 

Temunal devices 32 may include telephones 32a, facsimile machines 32b, or any 
other suitable device that communicates telecommimication information using 
telecommunication network 12. And each subscriber line 46 may support one or more 
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terminal devices 32 and may couple to tenninal devices 32 using wireline, wireless, or any 
other suitable communication path. Personal computers (PCs), network computers (NCs), 
personal digital assistants, or any other suitable data commumcation device 48 may 
communicate data packets with LAN 44 using wireline, wireless, or any other suitable 
links 50. - ^ . 

Unlike previous systems and methods, gateway 18 selects a compression algorithm 
for compressing telecommunication information communicated with each customer premises 
equipment 14 according to an available bandwidth between gateway 18 and each customer 
premises equipment 14. Gateway 18 stores bandwidth and compression inforaiation for each 
customer premises equipment 14 serviced by gateway 18. In a particular embodiment, the 
bandwidth information mdicates the total bandwidth between gateway 18 and each IAD 26, 
MTA 28, and WNIU 30; the bandwidth that is reserved for voice, data, or other applications; 
and the bandwidth that is available for voice, data, or other qipUcations. In a particular 
embodiment, the compression information indicates one or more compression algorithms 
siq)ported by each IAD 26, MTA 28, and WNIU 30. 

When customer premises equipment 14 is added to system 10, gateway 18 receives 
configuration iiiformation relating to the operation of customer premises equipment 14. 
Gateway 18 may receive configuration information reserving bandwidth with customer 
premises equipment 14 for voice, data, or other applications and, in response, store 
bandwidth information indicating the bandwidth between gateway 18 and customer premises 
equipment 14 reserved for voice, data, or other applications. Gateway 18 may also receive 
configuration information identifying the compression algorithms supported by IAD 26, 
MTA 28, or WNIU 30 and, in response, store compression information associating customer 
premises equipment 14 wifli tiie identified compression algorithms. In a particular 
embodiment, gateway 18 receives the configuration mformation fi-om a network management 
system (NMS) 19. In an alternative embodiment, gateway 18 receives the configuration 
information fi^om customer premises equipment 14. For example, at start-up, IAD 26, 
MTA 28, and WNIU 30 may commimicate configuration information to gateway 1 8. 

During operation, gateway 18 determines the bandwidth between gateway 18 and 
each customer premises equipment 14 and stores bandwidth information indicating the total 
bandAvidtti between gateway 18 and each customer premises equipment 14. Gateway 18 may 
determine the bandwidth between gateway 18 and each customer premises equipment 14 at 
fixed time intervals, in response to initiating communications with customer premises 
equipment 14, or using a queuing or other suitable methodology. In a particular embodiment. 
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gateway 18 uses active perfoimance measurement software to determine the bandwidth 
between gateway 18 and each customer premises equipment 14 serviced by gateway 18. 

In response to receiving either a telephone call from telecommunication network 12 
for one of the subscribers' terminal devices 32 or a telephone call from one of the 
subscribers' terminal devices 32 for telecommunication network 12rgateway 18 identifies- 
IAD 26, MTA 28, or WNIU 30 supporting communication with terminal device 32 and 
selects a compression algorithm according to the bandwidth and compression information 
associated with identified IAD 26, MTA 28, or WNIU 30. Using the bandwidth information, 
gateway 18 determines the bandwidth available to support the communication, and using the 
compression information, gateway 18 identifies the compression algorithms supported by 
IAD 26, MTA 28, or WNIU 30. Gateway 18 selects one of the compression algorithms 
according to the available bandwidth. For example, if substantial bandwidth is available, 
gateway 18 may select a compression algorithm (such as G.711) that will provide a higher 
quality of service even though the communication will require greater bandwidth. Whereas, 
if little bandwidth is available, gateway 18 may select a compression algorithm (such as 
G.729) that uses less bandwidth but provides a lower quality of service, hi a particular 
embodiment, gateway 18 selects the compression algorithm that provides the highest quahty 
of service using the available bandwidth. In an alternative embodiment, gateway 18 selects a 
compression algorithm so as to maintain a threshold bandwidth for other applications. 

Gateway 18 may also store subscriber information associating each subscriber with a 
class of service and select a compression algorithm for communications with a subscriber's 
terminal device 32 according to that subscriber's class of service. Each class of service may 
be associated with one or more compression algorithms. For example, one class of service 
may be associated with compression algorithms that use greater bandwidth and provide a 
higher quality of service, and another class of service may be associated with compression 
algorithms that use less bandwidth and, as a result, provide a lower quality of service. In a 
particular embodiment, gateway 18 employs compression algorithms that use greater 
bandwidth to provide first class subscribers a higher quality of service and employs 
compression algorithms that use less bandwidth to provide second class subscribers a lower 
quahty of service. For example, gateway 18 may compress first-class subscribers' 
telecommunication information using G.711 or G.721 and compress second-class 
subscribers' telecommunication information using G.728 or G. 729. When gateway 18 
mitiates communications with a subscriber's terminal device 32, gateway 18 determines the 
subscriber's class of service according to stored subscriber information. If the subscriber 
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receives first class service, gateway 18 selects either G.711 or G.721, and if the subscriber 
receives second class service, gateway 18 selects either G.728 or G.729. Although this 
illustrative example involves only two classes of services and only two compression 
algorithm per class of service, gateway 18 may associate subscribers with any suitable 
number of classes of service, and each class of service may include any suitable number of 
compression algorithms. In a particular embodiment, gateway 18 identifies a subset of 
compression algorithms according to a subscriber's class of service and selects a compression 
algorithm from that subset according to the bandwidth or compression information associated 
with the subscriber's IAD 26, MTA 28, or WNIU 30. 

After selecting a compression algorithm for a subscriber's call, gateway 18 
communicates compression information identifying the selected aigoriflun to the subscriber's 
IAD 26, MTA 28, or WNIU 30. As a result, gateway 18 and the subscriber's IAD 26, 
MTA 28, or WNIU 30 can communicate telecommunication information compressed 
according to the selected algorithm. Gateway 18 receives telecommunication information for 
the subscriber &om telecommunication network 12, compresses the telecommunication 
information according to the selected algorithm, generates data packets encapsulating the 
compressed telecommunication information, and conmnmicates the data packets to the 
subscriber's customer premises equipment 14 using a DSL, cable, wireless, or other 
broadband distribution platform. The subscriber's IAD 26, MTA 28, or WNIU 30 receives 
the data packets, extracts the compressed telecommunication information from the data 
packets, de-compresses the telecommunication information according to the selected 
compression algorithm, generates an analog telephone signal using the de-compressed 
teleconununication information, and communicates the analog telephone signal to the 
subscribers terminal device 32. The subscriber's IAD 26, MTA 28, or WNIU 30 also 
receives an analog telephone signals communicating telecommunication information from the 
subscriber's terminal devices 32. IAD 26, MTA 28, or WNIU 30 processes the analog 
telephone signals to generate digital telecommunication information, compresses the digital 
telecommunication information according to the selected compression algorithm, generates 
data packets encapsulating the compressed telecommunication infomiation, and 
communicates the data packets to gateway 18 using a DSL, cable, wireless, or other 
broadband distribution platform. Gateway 18 receives tiie data packets, extracts the 
compressed telecommunication information from the data packets, de^compresses the 
telecommunication according to the selected compression algorithm, and communicates the 
de-compressed telecommunication infomiation to telecommunication network 12. 
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Although FIGURE 1 illustrates switch 16, gateway 18, DSLAM 20, CMTS 22, and 
BSC 24 as separate devices, the present invention contemplates that system 10 may include 
any combination of one or more devices at one or more locations that communicate 
telecommunication information between telecommunication network 12 and customer 
premises equipment 14 usmg a DSL, cable, wireless, or other suitable broadband platform. 
For example, in an alternative embodiment, a single device may perform the operations 
associated with gateway 18 and DSLAM 20, gateway 18 and CMTS 22, or gateway 18 and 
BSC 24. 

FIGURE 2 illustrates gateway 18 that selects a compression algorithm for 
conipressing telecommtmication information communicated with customer premises 
equipment 14 according to an available bandwidth. Gateway 18 includes management 
module 100, memory 102, telecommimication interface modules (TIMs) 104, echo 
cancellation modules 106, compression modules 108, packetization modules 110, and 
network interface modules 112. Management module 100, TIMs 104, echo cancellation 
modules 106, compression modules 108, packetization modules 110, and network interface 
modules 1 12 represent functional elements that are reasonably self-contained so that each 
may be designed, constructed, and updated substantially independent of the others. Modules 
100, 104, 106, 108, 110, and 112 may be implemented in hardware, software, or hardware 
and software. In a particular embodiment, module 100, 104, 106, 108, 110, and 112 are 
implemented on separate printed circuit boards that may be coupled to a backplane in 
gateway 18. 

In the illustrated embodiment, a time division multiplexing (TDM) bus 114, a data 
packet bus 118, and a control bus 120 communicate telecommunication information, data 
packets, and control information withux gateway 18. TDM bus 114 communicates several 
streams of telecommunication information among TIMs 104, echo cancellation modules 106, 
compression modules 108, and packetization modules 110. A clock signal 116 divides TDM 
bus 114 into a fixed sequence of time slots, and each stream of telecommunication 
information is assigned a different time slot in the sequence. In a particular embodiment, 
management module 100 assigns 64 kilobits per second (kb/s) time slots to each subscriber 
serviced by gateway 18 and stores subscriber projaies associating the assigned time slots with 
the subscribers in memory 102. Management module 100 may provision TDM bus 1 14 at the 
start-up of gateway 18 to support fixed time slot assigmnents or dining operation of gateway 
18 to support dynamic time slot assigmnents. Data packet bus 118 commimicates data 
packets between packetization modules 110 and network interface modules 112, and control 
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bus 120 commimicates control information between management module 100 and TIMs 104, 
echo cancellation modules 106, compression modules 108, packetization modules 110, and 
network interface modules 1 12. 

Although the particular embodiment of gateway 18 described with reference to 
FIGURE_^2 iQcludes three different busses 114, 118, and^l20r gateway 18 may use any 
combiuation of dedicated or shared conunimication paths to communicate telecommunication 
information, data packets, and control information among modules 100, 104, 106, 108, 110, 
and 1 12. For example, in an altemative embodiment, a hybrid bus (such as an IEEE 802.6 
bus) may communicate telecormnunication information between TIMs 104, echo cancellation 
modules 106, compression modules 108, and packetization modules 110 and also 
communicate data packets between packetization modules 110 and network interface 
modules 112. 

Management module 100 manages the operation of gateway 18 using bandwidth, 
compression, and subscriber information stored in memory 102. Although memory 102 
appears internal to gateway 18 in FIGURE 2, memory 102 may be intemal to or external 
from gateway 18 according to particular needs. In a particular embodiment, management 
module 100 is software implemented on a system controller. 

To configure gateway 18, management module 100 selects a combination of 
TIMs 104, echo cancellation modules 106, compression modules 108, packetization modules 
110, and network interface modules 112 to service each subscriber and establishes a 
communication path for each subscriber among the selected combination of TIMs 104, echo 
cancellation modules 106, compression modules 108, packetization modules 110, and 
network interface modules 112. In the illustrated embodiment, management module 110 
assigns each subscriber one or more time slots in TDM bus 114 for communicating 
telecommunication information among TIMs 104, echo cancellation modules 106, 
compression modules 108, and packetization modules 110. To implement the configuration, 
management module 100 communicates control information to TIMs 104, echo cancellation 
modules 106, compression modules 108, packetization modules 110, and network interface 
modules 112. Management module 100 may statically configure gateway 18 at start-up or 
dynamically configure gateway 18 in response to receiving a telephone call. 

During operation, management module 100 determines the bandwidth between 
gateway 18 and each customer premises equipment 14 and updates the bandwidth 
information stored in memory 102 to indicate the detemiined bandwidth between gateway 18 
and each customer premises equipment 14. Management module 100 may determine the 
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bandwidth between gateway 18 and each customer premises equipment 14 at fixed time 
intervals, in response to initiating communications with customer premises equipment 14, or 
using a queuing or other suitable methodology. In a particular embodiment, management 
module 100 uses active performance measurement software to detemiine the bandwidth 
between gateway 18 . and each customer premises equipment 14 serviced by gateway 18.- 

When gateway 18 receives either a telephone call firom telecommunication 
network 12 for one of the subscribers' terminal devices 32 or a telephone call from one of the 
subscribers' terminal devices 32 for telecommunication network 12, management 
module 100 selects a compression algorithm according to the bandwidth and compression 
information stored in memory 102. Management module 100 identifies the compression 
algorithms supported by the subscriber's IAD 26, MTA 28, or WNTU 30 using the stored 
compression information and determines the bandwidth available to support the 
communication using the stored bandwidth information. Management module 100 selects 
one of ttie compression algorithms according to the available bandwidth, hi a particular 
embodiment, management module 100 selects the compression algorithm that provides the 
highest quality of service using the available bandwidth. In an alternative embodiment, 
management modiile 100 selects a compression algorithm so as to maintain a threshold 
bandwidth for other applications. Memory 110 may also store subscriber information 
associating each subscriber with a class of service, and management module 100 may select a 
compresaon algorithm according to a subscriber's class of service. After selecting a 
compression algorithm for a subscriber's call, management module 100 communicates 
compression information identifying the selected algorithm to the subscriber's IAD 26, 
MTA 28, or WNIU 30 and configures compression modules 108 to compress the subscriber's 
telecommunication information using the selected algorithm. 

TIMs 104 communicate telecommimication information with switch 16 using several, ' 
alternative interfaces 26. Each TIM 104 may communicate telecommunication information 
using either a single type of interface 26 or several, diJEferent types of interfaces 26. During 
configuration, TIMs 104 receive control information identifying subscribers' interfaces 26 
and assigned time slots in TDM bus 114. Once configured, TIMs 104 receive 
telecommunication information for subscribers fi-om interfaces 26, process the 
telecommunication information for communication using TDM bus 114, and conununicate 
the telecommimication information to the subscribers' assigned time slots in TDM bus 1 14. 
TBVIs 104 also receive telecommunication information from subscribers' time slots in TDM 
bus 114, process the telecommunication information according to the subscribers' 
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corresponding interfaces 26, and communicate the telecommunication information to 
switch 16 using the subscribers' corresponding interfaces 26. 

In a particular embodiment, one of TIMs 104 cotnmunicates analog telephone signals 
with switch 16 using unbundled analog lines. In such an embodiment, TIM 104 receives 
analog telq)hone. signals communicating telecommunication infonnatidn fiom switch 16, 
processes the analog telephone signals to generate digital telecommunication information, 
and conmaunicates the digital telecommunication information to TDM bus 114. TIM 104 
also receives digital telecommunication information jfrom TDM bxis 114, generates analog 
telephone signals for commimicating the teleconmiunication information, and communicates 
the analog telephone signals to switch 16 using unbundled analog Imes. In an alternative 
embodiment, TIMs 104 communicates digital telecommunication information with switch 16 
using a GR-303, TR-8, SS7 or other suitable digital interface. 

Echo cancellation modules 106 selectively perform echo cancellation on 
telecommunication information to isolate and filter unwanted noise. During configuration, 
echo cancellation modules 106 receive, &om management module 100, control information 
identifying telecommunication information on which echo cancellation modules 106 should 
perform echo cancellation. In a particular embodiment, the control information identifies 
subscribers' assigned time slots in TDM bus 114. Once configured, echo cancellation 
modules 106 receive telecommunication information Srom TDM bus 114, perform echo 
cancellation on the telecommmiication information, and communicate the telecommunication 
information back to TDM bus 1 14. 

Compression modules 108 compress and de-compress telecommunication information 
usmg several, alternative compression algorithms. During configuration, compression 
modules 108 receive, firom management module 100, control information identifying 
telecommunication information that compression modules 108 should compress or de- 
compress. In a particular embodiment, the control information identifies subscribers' 
assigned time slots in TDM bus 114. Once configured, compression modules 108 receive 
telecommunication information firom TIMs 104 or echo cancellation modules 106 using 
TDM bus 114, compress the telecommunication information, and communicate the 
compressed telecommunication information to packetization modules 110 using TDM 
bus 1 14. Compression modules 108 also receive compressed telecommunication information 
firom packetization modules 110 using TDM bus 114, de-compress the telecommunication 
information, and communicate the de-compressed telecommunication information to TIMs 
104 or echo cancellation modules 106 using TDM bus 114. 
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Compression modules 108 may compress and de-compress telecommtmication 
information using G.711, G.722, G.723, G.728, G.729, or any other suitable compression 
algorithm. In a particular embodiment, each compression module 108 supports a separate 
compression algorithm. In an altemative . embodiment, each compression module 108 
^-supports several, different compression algorithms, and each compression module 108 
compresses or de-compresses a subscriber's telecommxmication information using a 
compression algorithm selected according to control information received from management 
module 100. 

Packetization modules 110 process subscribers' telecommunication information 
according to several, altemative data communication protocols. During configuration, 
packetization modules 110 receive, from management module 100, control infonnation 
identifying subscribers' assigned time slots in TDM bus 1 14 and destination addresses. Once 
configured, packetization modules 110 receive telecommunication information &om TDM 
bus 114 using a subscriber's assigned time slot. Packetization modules 110 may receive 
either compressed telecommvmication information from compression modules 108 or 
uncompressed telecommunication information 6x>m TIMs 104 or echo cancellation 
modules 106. Packetization modules 110 enc^sulate the telecommunication information in 
data packets, assign the data packets the subscribers' destination address, and communicate 
the data packets to network interface modules 112. Packetization modules 110 also receive 
data packets from network interface modules 112. Packetization modules 116 extract 
telecommunication information from the data packets, identify a subscriber associated with 
the telecommunication information, and communicate the telecommunication information to 
TDM bus 1 14 using the subscriber's assigned tune slot in TDM bus 1 14. (If the extracted 
telecommunication mformation is compressed, compression modules 108 receive the 
telecommunication information &om TDM bus 114; if the extracted telecommunication 
information is uncompressed, either TIMs 104 or echo cancellation modules 106 receive the 
telecommunication information from TDM bus 114.) Packetization modules 110 may 
identify the subscriber based on the source or destination address of the data packets or a 
subscriber identifier included in tiie data packets. 

Packetization modules 1 10 may employ IP, ATM, frame relay, or any other suitable 
data communication protocol to generate and process data packets. In a particular 
embodiment, each packetization module 110 supports a separate data communication 
protocol. In an altemative embodiment, each packetization module 110 supports several, 
altemative data communication protocols, and each packetization module 110 communicates 
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a subscriber's telecommunication information using a protocol selected according to control 
information received from management module 100. 

Network interface modules 112 commimicate data packets between packetization 
modules 110 and data links 34. Network interface modules 112 may be coupled to DS-1 
lines, DS-3 lines, OC-3_-lines, or any other suitable data links 34. Network interface 
modules 112 receive data packets from packetization modules 110 and communicate the data 
packets to data links 34. Network interface modules 1 12 also receive data packets from data 
links 34 and coromunicate the data packets to packetization modules 110. In a particular 
embodiment, each network interface module 112 supports a single data link 34. In an 
alternative embodiment, each network interface module 1 12 supports several, altemative data 
links 34, and network interface modules 112 communicate data packets to data links 34 
selected according to either the data packets' destination address or control information 
received from management module 100. The type of data packets generated by packetization 
modules 110 and the type of data links 34 used by network interface modules 112 may differ 
according to the type of DSL, cable, wireless, satellite, or other broadband platform used to 
communicate with a subscriber's customer premises equipment 14. 

Although the particular embodiment of gateway 18 described in detail with reference 
to FIGURE 2 includes management module 100, memory 102, TIMs 104, echo cancellation 
modxdes 10$, compression modules 108, packetization modules 110, and network interface 
modules 112, gateway 18 may include any combination of hardware, software, or hardware 
and software that communicates telecommunication information and selects a compression 
algorithm for compressing the telecommunication information according to an available 
bandwidth. 

FIGURE 3 illustrates a table 200 of customer premises information associatiag each 
customer premises equipment 14 with bandwidth and compression information. 
Management module 100 stores the customer premises information in memory 102 using 
arrays, linked lists, pointers or any other suitable data programming techniques, organization, 
or arrangement. Gateway 18 uses the customer premises information to select compression 
algorithms for compressing telecommunication information commimicated with each 
customer premises equipment 14. 

Column 202 identifies customer premises equipment 14 serviced by gateway 18. 
Although the customer premises equipment identifiers in column 202 are numbers, 
gateway 18 may use names, addresses, telephone numbers, or any other suitable information 
to identify customer premises equipment 14. 
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Columns 204, 206, 208, 210, 212, and 214 associate each customer premises 
equipment 14 with bandwidth information. Column 204 indicates the total bandwidth 
between gateway 18 and each customer premises equipment 14. Column 206 indicates the 
bandwidth with each cvistomer premises equipment 14 reserved for data appUcations, and 
colunm 208 indicates the bandwidth reserved for voice appUcations. Column ^2 10 indicates 
the bandwidth with each customer premises equipment 14 allocated for data applications, and 
colunm 212 indicates the bandwidth allocated for voice applications. Column 214 indicates 
the bandwidth available for voice applications for each customer premises equipment 14^ 

Column 216 associates each customer premises equipment 14 identified hi 
colunm 202 with compression information by indicating one or more voice compression 
algorithms supported by each customer premises equipment 14. 

When customer premises equipment 14 is added to system 10, gateway 18 receives 
configuration information relating to customer premises equipment 14 and, in response, 
stores bandwidth and compression information in table 200. Gateway 18 may receive 
configumtion information reserving bandwidth with customer premises equipment 14 for data 
and voice applications and, in response, store bandwidth information in columns 206 and 208 
indicating the bandwidth reserved for data and voice appUcations, respectively. Gateway 18 
also initiaUzes column 210 and 212 to indicate that no bandwidth with customer premises 
equipment 14 is allocated for data or voice appUcations. In addition, gateway 18 receives 
configuration information identifying the compression algorithms supported by customer 
premises equipment 14 and, in response, stores compression information associating 
customer premises equipment 14 with the identified algorithms in column 216. 

Gateway 18 determines the bandwidth between gateway 18 and each customer 
premises equipment 14 and stores bandwidth information indicating the total bandwidth 
between gateway 18 and each customer premises equipment 14 in column 204. Based on the 
total bandwidth in column 204, flie reserved bandwidth in columns 206 and 208, and the 
aUocated bandwidth in columns 210 and 212, gateway 18 can calculate the available 
bandwidth for voice applications and store bandwidth infomiation indicating the available 
bandwidth in column 214. During operation, gateway 18 regularly monitors the bandwidth 
between gateway 18 and each customer premises equipment 14 and updates the bandwidth 
information stored in columns 204 and 214 accordingly. Gateway 18 may determine the 
bandwidth between gateway 18 and each customer premises equipment 14 at fixed time 
intervals, in response to initiating communications with customer premises equipment 14, or 
using a queue or other suitable methodology. 
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When gateway 18 receives either a telephone call from telecommunication 
network 12 for a subscriber's terminal device 32 or a telephone call from a sxibsciiber's 
terminal device 32 for telecommxmication network 12, gateway 18 identifies customer 
premises equipment 14 supporting commimication with terminal device 32 and selects a 
con^Mression algorithm for the ccmmunication according to the bandwidth information in 
columns 204, 206, 208, 210, 212, and 214 and the compression information in column 216. 
Using the bandwidth information in column 214, gateway 18 can detemiine the bandwidfii 
available to support the communication with customer premises equipment 14, and using the 
compression information in colimm 216, gateway 18 can identify the compression algorithms 
supported by customer premises equipment 14. Gateway 18 selects one of the compression 
algorithms in column 216 according to the available bandwidth in column 214. 

For example, if gateway 18 initiates communication with one of terminal devices 32 
supported by MTA #35 in column 202, substantial bandwidth is available according to 
column 214. As a result, gateway 18 may select G.711 as opposed to G.728 from 
column 216 to provide a higiher quality of service even though the communication will 
require a greater bandwidth. Whereas, if gateway 18 initiates communication with one of 
terminal devices 32 supported by IAD #23 in column 202, little bandvsddth is available in 
column 214. Consequently, gateway 18 may select G.723 as opposed to G.711 in 
column 216 to preserve bandwidth even though G.723 provides a lower quality of service. In 
a particular embodiment, gateway 18 selects the compression algorithm in colunm 216 that 
provides the highest quality of service using the available bandwidth in column 214. 

FIGURE 4 illustrates a table 250 of subscriber information associating each 
subscriber with a class of service and bandwidth and compression infomiation. Management 
module 100 stores the subscriber information in memory 102 using arrays, Unked lists, 
pointers, or any other suitable data programming techniques. Using the subscriber 
information, gateway 18 selects compression algorithms for communications with a 
subscriber's terminal device 32 according to that subscriber's class of service. 

Column 252 identifies one of customer premises equipment 14 serviced by 
gateway 18, and column 254 identifies the subscribers serviced by that customer premises 
equipment 14. Although the customer premises equipment identifier in column 252 and the 
subscriber identifiers in colimm 254 are numbers, gateway 18 may use names, addresses, 
telephone numbers, or any other suitable information to identify customer premises 
equipment 14 and the subscribers serviced by that customer premises equipment 14. 
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Column 256 associates each subscriber in column 254 with a class of service. Each 
class of service in colimm 256 may be associated with one or more compression algorithms 
supported by customer premises equipment 14 m colunan 252. For example, one class of 
service may be associated with compression algorithms that use greater bandwidth and 
5-^ provide a higher quahty of service, and another class of service may be associated with voice 
compression algorithms that use less bandwidth and, as a result, provide a lower quality of 
service. For example, in the illustrated embodiment, the first class of service is associated 
with G.71 1, and the second class of service is associated with G.722 and G.729. 

Column 258 indicates whether subscriber line 46 associated with each subscriber in 
10 column 254 is active or inactive. If subscriber hne 46 is active, colunm 260 indicates the 
compression algorithms selected by gateway 18 for communications over subscriber line 46, 
and colimm 262 indicates the bandwidth allocated to support the communications over 
subscriber line 46. 

In operation, gateway 18 receives configuration information relating to the 
15 subscribers serviced by customer premises equipment 14 and, in response, stores subscriber 
iofonnation in table 250, The configuration information indicates each subscriber's assigned 
class of service and the characteristics of each class of service. Gateway 18 may receive the 
configuration information firom either NMS 19 or customer premises equipment 14 servicing 
the subscribers. 

When gateway 18 receives either a telephone call fi-om telecommunication 
network 12 for a subscriber's terminal device 32 or a telephone call firom a subscriber's 
terminal device 32 for telecommunication network 12, gateway 18 identifies the subscriber 
usmg column 254, determines that subscriber's class of service using column 256, and selects 
a compression algorithm for that subscriber's communications according to the subscriber's 
class of service. In a particular embodiment, a class of service is associated with a subset of 
compression algorithms supported by the subscriber's customer premises equipment 14, and 
gateway 18 selects a compression algorithm &om that subset according to the bandwidth or 
con^ression information associated with the subscriber's customer premises equipment 14. 
For example, in the illustrated embodiment, the second class of service is associated with 
G.722 and G.729, and gateway 18 selects one of these two compression algorithm for a 
second class subscriber according to the bandwidth or compression information associated 
with the subscriber's customer premises equipment 14. In an alternative embodiment, a class 
of service may be associated wdth a single compression algorithm, and gateway 18 selects the 
specified compression algorithm for that class of subscribers. For example, in the illustrated 
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embodiment, the first class of service is associated with G.711, and gateway 18 compresses 
the first class subscribers' communications using G.711. Although table 250 illustrates only 
two classes of service, gateway 18 may associate subscribers with any suitable number of 
classes of service, and each class of service may include any suitable number of compression 

algorithms. _ _ _ 

FIGURE 5 is a table 300 illustrating the change of bandwidth and selection of 
compression algorithms over time, where gateway 18 selects compression algorithms to 
provide the highest quality of service using available bandwidth. Rows 302, 304, 306, 
and 308 provide bandwidth information relating to the state of commxmications between 
gateway 18 and customer premises equipment 14. Row 302 indicates the total bandwidth 
between gateway 18 and customer premises equipment 14, row 304 indicates the bandwidth 
allocated for data communications, row 306 indicates the bandwidth allocated for voice 
communications, and row 308 indicates the available bandwidth between gateway 18 and 
customer premises equipment 14. To demonstrate the selection of compression algoriflmis 
over time, rows 310, 312, 314, and 316 identify voice compression algorithms selected to 
support communications for specific subscribers. 

At time Tl, the total bandwidth between gateway 18 and customer premises 
equipment 14 is 500 kilobits per second (Kbps). 300 Kbps is allocated for data 
communications in row 34, leaving 200 Kbps of available bandwidth in row 308, 

At time T2, gateway 18 initiates communication with a first subscriber in row 310, 
Because 200 Kbps of bandwidth is available in row 308, gateway 18 selects G.711 to 
compress communications with the first subscriber. G.711 uses 64 Kbps to provide the 
highest quality of service, mcreasing the bandwidth allocated for voice ^plications to 64 
Kbps in row 306 and reducing the available bandwidth to 136 Kbps in row 308. 

At time T3, gateway 18 initiates communication with a second subscriber in row 312. 
Again, because G.711 provides the highest quality of service and there is enough available 
bandwidth between gateway 18 and the subscriber's customer premises equipment 14 to 
support G.711 in row 308, gateway 18 selects G.711 to compress communications with the 
second subscriber m row 312. Because G.711 uses 64 Kbps, the bandwidth allocated for 
voice is increased to 128 Kbps in row 306, and the available bandwidth is reduced to 72 Kbps 
in row 308. 

At time T4, as a resxilt of its regular monitoring of the bandwidth between gateway 1 8 
and each customer premises equipment 14, gateway 18 determines that the total bandwidth 
'with customer premises equipment 14 has decreased firom 500 Kbps to 450 Kbps and. 
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accordingly, modijBes the bandwidth information in row 302. Such a reduction in total 
bandwidth may result from signal interference, performance degradation, environmental 
factors, or other dynamic causes. Gateway 18 also reduces the available bandwidth in 
row 308 from 72 Kbps to 22 Kbps. 

• ~-' At time T5, gateway 18 initiates communications with a third subscriber in row 314. * 
Because only 22 Kbps of bandwidth is available in row 308, gateway 18 cannot select G-71 1 
to compress the third subscriber's communications. Instead, gateway 18 selects G.728, 
which uses less bandwidth. Because G.728 uses 16 Kbps, the bandwidth allocated for voice 
increases from 128 to 144 Kbps in row 306, and the available bandwidth decreases from 22 
Kbps to 6 Kbps in row 308. 

At time T6, the total bandwidth between gateway 18 and customer pranises 14 
increases from 450 Kbps to 500 Kbps, as indicated in row 302. As a result, the available 
bandwidth in row 308 also increases from 6 Kbps to 56 Kbps. 

At time T7, gateway 18 initiates communications with a fourth subscriber in row 316. 
Because only 56 Kbps is available in row 308 and G.711 reqmres 64 Kbps, gateway 18 
cannot select G.711 to compress the fourth subscriber's communications. Instead, 
gateway 18 selects G.728, which requires only 16 Kbps. The bandwidth allocated for voice 
applications in row 306 increases from 144 Kbps to 160 Kbps, and the available bandwidth in 
row 308 decreases from 56 Kbps to 40 Kbps at time T7. 

Table 300 is only a particular example of the way in which gateway 18 may select 
compression algorithms according to available bandwidth. In alternative embodiments, 
gateway 18 may not always select the compression algorithm that provides the highest 
quality of service using the available bandwidth. 

FIGURE 6 is a table 350 illustrating the change of bandwidth and selection of 
compression algorithms over time, where gateway 18 selects compression algorithms to 
maintain a threshold bandwidth. Table 350 is similar to table 300 in FIGURE 5, except 
table 350 includes an additional row 359 that indicates a threshold bandwidth. Gateway 18 
selects compression algorithms, for communications so that the available bandwidth in row 
358 exceeds the threshold bandwidth in row 359. In this particular embodiment, the 
threshold bandwidth is the minimum amount of bandwidth that is necessary to support 
communications with the inactive subscribers. Because G.728 requires 16 Kbps, the 
threshold bandwidth is 16 Kbps multiplied by the number of inactive subscribers. 

At time Tl, the total bandwidth between gateway 18 and customer premises 
equipment 14 is 500 Kbps, as indicated in row 352. The bandwidth allocated for data 
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applications is 300 Kbps in row 354, and the bandwidth allocated for voice application is 0 
Kbps in row 356. As a result, the available bandwidth between gateway 18 and customer 
premises equipment 14 is 200 Kbps in row 358. The threshold bandwidth in row 359 is 16 
Kbps multipUed by 4 inactive subscriber, or 64 Kbps. 

At time T2, gateway 18 initiates communication with terminal device 32 of a first 
subscriber in row 360. As a result, the threshold bandwidth in row 359 is reduced to 16 Kbps 
multipUed by 3 inactive subscribers, or 48 Kbps. Because using 64 Kbps to support a 0,71 1 
communication will not reduce the available bandwidth in row 358 below the 48 Kbps 
threshold bandwidth in row 359, gateway 18 selects G.711 to compress the first subscriber's 
communications. As a residt, the bandwidth allocated for voice applications increases firom 0 
Kbps to 64 Kbps in row 356, and the available bandwidth decreases from 200 Kbps to 136 
Kbps in row 358. 

At time T3, due to increased data traffic between gateway 18 and customer premises 
equipment 14, the bandwidth allocated for data applications increases from 300 Kbps to 350 
Kbps m row 354. As a result, the available bandwidth decreases from 136 Kbps to 86 Kbps 
in row 358. 

At time T4, gateway 18 initiates communication with terminal device 32 of a second 
subscriber in row 362. As a result, the threshold bandwidth m row 359 is reduced to 16 Kbps 
multiplied by 2 inactive subscribers, or 32 Kbps. Because using 64 Kbps to support a G.71 1 
communication will reduce the available bandwidth in row 358 below the 32 Kbps threshold 
bandwidth in row 359, gateway 18 does not select 0.711 to compress the second subscriber's 
communications. Instead, gateway 18 selects G.728, which requires only 16 Kbps. The 
bandwidth allocated for voice applications increases from 64 Kbps to 80 Kbps in row 356, 
and the available bandwidth decreases from 86 Kbps to 70 Kbps in row 358. 

At time T5, gateway 18 initiates communications with terminal device 32 of a third 
siibscriber in row 364. As a result, the threshold bandwidth in row 359 is reduced to 1 6 Kbps 
for 1 inactive subscriber. Because using 64 Kbps to support a G,711 communication will 
reduce the available bandwidth in row 358 below the 16 Kbps threshold bandwidth in 
row 359, gateway 18 does not select G.711 to compress the third subscriber's 
communications. Instead, gateway 18 selects G.728. The bandwidth allocated for voice 
applications increases from 80 Kbps to 96 Kbps in row 356, and the available bandwidth 
decreases from 70 Kbps to 54 Kbps in row 358, 

At time T6, the data traffic between gateway 18 and customer premises equipment 14 
decreases. As a result, the bandwidth aUocated for data applications decreases fix>m 350 
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Kbps to 300 Kbps in row 354, and the available bandwidth increases from 54 Kbps to 104 
Kbpsinrow 358. 

At time T7, gateway 18 initiates communication with temiinal device 32 of a fourth 
subscriber in row 366. As a result, the threshold bandwidth in row 359 is reduced to 0 Kbps 
because there are no inactive subscribers. Using 64 Kbps to support a G.71 1 communication 
will not reduce the available bandwidth in row 358 below the threshold bandwidth in 
row 359, so gateway 18 selects G.711 to compress the fourth subscriber's communications. 
As a result, the bandwidth allocated for voice applications increases from 96 Kbps to 160 
Kbps in row 356, and the available bandwidth decreases from 104. Kbps to 40 Kbps in 
row 358. 

Table 350 is only a particular example of a way in which gateway 18 may select 
conq)ression algorithms to maintain a threshold bandwidth. In an altemative embodiment, 
the threshold bandwidth may be a fixed number, or the threshold bandwidth may include a 
larger buff^ to allow for fluctuations in data traffic, or to provide inactive subscribers a 
higher quality of voice service. 

FIGURE 7 is a flowchart of a method of selecting a compression algorithm for 
compressing telecommunication information communicated between gateway 18 and 
customer premises equipment 14 to provide the highest quality of service using an available 
bandwidth. The method begins at step 400, where gateway 18 receives configuration 
information reserving bandwidth with each customer premises equipment 14 for voice and 
data applications. Gateway 18 stores bandwidth infomiation indicating the bandwidth with 
each customer premises equipment 14 reserved for voice and data applications at step 402. 
Gateway 18 receives configuration information identifying compression algorithms supported 
by each customer premises equipment 14 at step 404 and stores compression information 
associating customer premises equipment 14 with the identified algorithms at step 406. 

At step 408, gateway 18 detennines the total bandwidth between gateway 18 and each 
customer premises equipment 14 and stores bandwidth information associating each customer 
premises equipment 14 with the determined total bandwidth at step 410. If gateway 18 
receives a call from telecommunication network 12 for a subscriber's terminal device 32 at 
step 412 or receives a call from a subscriber's terminal device 32 for telecommunication 
network 12 at step 414, the method continues at step 416. Otherwise, the method returns to 
step 408, where gateway 18 updates the stored bandwidth information. 

At step 416, gateway 18 retrieves the stored bandwidth information associated with 
the subscriber's customer premises equipment 14, and gateway 18 detemiines the available 
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voice bandwidth between gateway 18 and the subscriber's customer premises equipment 14 
according to the stored bandwidth information at step 418. Gateway 18 retrieves the 
compression information mdicating the compression algorithms supported by the subscriber's 
customer premises equipment 14 at step 420 and selects the compression algorithm that 
provides the^ highest quaUty of service at step 422. 

At step 424, gateway 18 deteimines whether the available bandwidth can support the 
communication of teleconamunication information compressed according to the selected 
algorithm. If the available bandwidth cannot support the communication of 
telecommunication information compressed according the selected algorithm, gateway 18 
selects the compression algorithm that provides the next highest qxiality of service at 
step 426, and the method continues at step 424. If the available bandwidth can support the 
communication of telecommunication information compressed according tiie selected 
compression algorithm, gateway 18 communicates to the subscriber's customer premises 
equipment 14 compression information identifying the selected compression algorithm at 
step 428. Gateway 18 communicates telecommunication infomiation with the subscriber's 
customer premises equipment 14 using the selected compression algorithm at step 430 and 
the method continues at step 408. 

FIGURE 8 is a flowchart of a method of selecting a compression algorithm for 
compressing telecommunication information communicated between gateway 18 and 
customer premises equipment 14 according to a subscriber's class of service and available 
bandwidth between gateway 18 and customer premises equipment 14. The method begins at 
step 500, where gateway 18 receives configuration information reserving bandwidth with 
each customer premises equipment 14 for voice and data applications. Gateway 18 stores 
bandwidth information indicatiag the bandwidth with each customer premises equipment 14 
reserved for voice and data applications at step 502. Gateway 18 receives configuration 
mformation identifying compression algorithms supported by each customer premises 
equipment 14 at step 504 and stores compression iaformation associating each customer 
premises equipment 14 with the identified algorithms at step 506. 

At step 508, gateway 18 determines the total bandwidth between gateway 18 and each 
customer premises equipment 14 and stores bandwidth information associating each customer 
premises equipment 14 with the determined total bandwidth at step 510. If gateway 18 
receives a call fi-om telecommunication network 12 for a subscriber's terminal device 32 at 
step 512 or receives a call firom a subscriber's terminal device 32 for telecommunication 
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network 12 at step 514, the method continues at step 516. Otherwise, the method returns to 
step 508, where gateway 18 updates the stored bandwidth information. 

At step 516, gateway 18 retrieves the stored bandwidth information associated with 
the subscriber's customer premises equipment 14, and gateway 18 determines the available 
voice bandwidth between gateway 18 and the subscriber's customer premises equipment 14 
according to the stored bandwidth information at step 518. Gateway 18 retrieves the 
subscriber information associating the subscriber with a class of service at step 520. 
Gateway 18 identifies the compression algorithms associated with the subscriber's class of 
service at step 522 and selects the compression algorithm that provides the highest quality of 
service at step 524. 

At step 526, gateway 18 determines whether the available bandwidth can support the 
communication of telecommunication information compressed according to the selected 
algorithm. If the available bandwidth cannot support the commumcation of 
telecommiunication information compressed according the selected algorithm, gateway 18 
selects the compression algorithm that provides the next highest quality of service at 
step 528, and the method continues at step 526. If the available bandwidth can support the 
communication of telecommimication information compressed according the selected 
compression algorithm, gateway 18 communicates to the subscriber's customer premises 
equipment 14 compression infomiation identifying the selected compression algorithm at 
step 530. Gateway 18 communicates telecommunication information with the subscriber's 
customer premises equipment 14 using the selected compression algorithm at step 532 and 
the method continues at step 508. 

Although an embodiment of the invention and its advantages are described in detail, a 
person skilled in the art could make various alterations, additions, and omissions with 
departing from the spirit and scope of the present invention as defined by the appended 
claims. 
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WHAT IS CLAIMED IS : 

1. A gateway for communicating telecommunication information between a 
telecommunication network and customer premises equipment, the gateway comprising: 

a telecommxmication interface operable to receive telecommimication information 
from the telecommunication network for communication to the customer premises 
equipment; 

a management module operable to determine a bandwidth available to communicate 
the telecommunication information to the customer premises equipment and to select a 
compression algorithm according to the available bandwidth; 

a compression module operable to compress the telecommunication information using 
the selected compression algorithm; and 

a packetization module operable to generate data packets for communicating the 
telecommunication information. 

2. The gateway of Claim 1, wherein the customer premises equipment is an 
integrated access device (IAD) operable to receive the data packets using a digital subscriber 
line, a media terminal adapter (MTA) operable to receive the data packets using a cable line, 
or a wireless network interface unit (WNIU) operable to receive the data packets using a 
wireless link. 

3. The gateway of Claim 1, wherein the management module determines the 
available bandwidth by determining a total bandwidth between the gateway and the customer 
premises equipment and subtracting a bandwidth aUocated to or reserved for other 
applications. 

4. The gateway of Claim 3, wherein the management module detemiines the total 
bandwidth by using active performance measurement (APM) software. 

5. The gateway of Claim 1 , further comprising: 

a memory operable to store customer premises information associating the customer 
premises equipment with one or more compression algorithms; 

wherein the management module is further operable to select the compression 
algorithm for the telecommunication information using the customer premises information. 
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6. The gateway of Claim 5, wherein the inanagement module selects the 
compression algorithm for the telecommxmication information by identifying the 
compression algorithm that can provide a highest quality of service using the available 
bandwidth with the customer premises equipment. 

7. The gateway of Claim 1, further comprising: 

a memory operable to store subscriber information associating each of a plurality of 
subscribers with a class of service; 

wherein the management module is further operable to identify a subscriber for the 
telecommunication information, to. identify a class of service associated with the subscriber, 
and to select the compression algorithm according to the class of service. 

8. The gateway of Claim 1, wherein the management module is further operable 
to select the compression algorithm to maintain a threshold bandwidth for other applications. 

9. A method for communicating telecommunication information between a 
telecommunication network and customer premises equipment, the method comprising: 

receiving telecommunication information from the telecommunication network for 
communication to the customer premises equipment; 

determining a bandwidth available to communicate the telecommunication 
information to the customer premises equipment; 

selecting a compression algorithm according to the available bandwidth; 

compressing the telecommunication information using the selected compression 
algorithm; and 

generating data packets for communicating the telecommimication information. 

10. The method of Claim 9, wherein the customer premises equipment is an 
integrated access device (IAD) operable to receive the data packets using a digital subscriber 
line, a media temiinal adapter (MTA) operable to receive the data packets using a cable line, 
or a wireless network interface unit (WNIU) operable to receive the data packets using a 
wireless hnk. 
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11. The mefliod of Claim 9, wherein detennining the available bandwidth further 
comprises: 

determining a total bandwidth between the gateway and the customer prcmises 
equipment; and ^ 

subtracting a bandwidth allocated to or reserved for other applications. 

12. The method of Claim 11, wherein detennining the total bandwidth further 
comprises using active performance measurement (APM) software. 

1 3 . The method of Claim 9, further comprising: 

storing customer premises information associating the customer premises equipment 
with one or more compression algoritibms; and 

selecting the compression algorithm for the telecommunication information using the 
customer premises information. 

14. The method of Claim 13, wherein selecting the compression algorithm for the 
telecommimication information further comprises selecting the compression algorithm that 
provides the highest quality of service using the available bandwidth, 

15. The method of Claim 9, further comprising: 

storing subscriber information associating each of a pluraUty of subscribers with a 
class of service; 

identifying a subscriber for the telecommunication information; 
identifying a class of service associated with the subscriber; and 
selecting the compression algorithm according to the class of service. 

16. The method of Claim 9, further comprising selecting the compression 
algorithm to maintain a threshold bandwidth for other applications. 
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17. A system for commimicating telecommunication information between a 
telecommunication network and CTistomer premises equipment, the system comprising: 

a gateway operable to receive telecommunication information jfrom the 
telecommimication network for communication to the customer premises equipment, to 
determine a bandwidth available to communicate the telecommunication information to the 
customer premises equipment, to select one of a plurality of compression algorithms 
according to the available bandwidth, to compress the telecommumcation information using 
the selected compression algorithm, and to generate data packets for communicating the 
telecommunication information to the customer premises equipment. 

1 8 . The system of Claim 1 7, further comprising: 

a digital subscriber line access multiplexer (DSLAM) operable to communicate the 
data packets generated by the gateway to the customer premises equipment using a digital 
subscriber line; 

wherein the available bandwidth relates to a bandwidth of the digital subscriber line 
between the DSLAM and the customer premises equipment. 

1 9. The system of Claim 1 7, further comprising: 

a cable modem termination system (CMTS) operable to communicate the data packets 
generated by the gateway to the customer premises equipment using a cable link; 

wherein the available bandwidth relates to a bandwidth of the cable link between the 
CMTS and the customer premises equipment. 

20. The system of Claim 17, further comprismg: 

a base station controller (BSC) operable to communicate the data packets generated 
by the gateway to the customer premises equipment using a wireless link; 

wherein the available bandwidth relates to a bandwidth of the wireless link between 
the BSC and the customer premises equipment. 

21. The system of Claim 17, wherein the gateway determines the available 
bandwidth by determining a total bandwidth for communications with the customer premises 
equipment and subtracting a bandwidth allocated to or reserved for other applications. 
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22. The system of Claim 21, wherein the gateway detennines the total bandwidth 
by using active perfomiance measurement (APM) software. 

23. The system of Claim 17, wherein: 

the customer premises equipment communicates,, to the gateway, compression 
information indicating one or more compression algorithms supported by the customer 
premises equipment; and 

the gateway receives the compression information and selects the compression 
algorithm for the telecommunication information from the compression algorithms supported 
the customer premises equipment. 

24. The system of Claim 17, wherein the gateway selects the compression 
algorithm in response to determining that the compression algorithm provides a highest 
quality of service using the available bandwidth. 

25. The system of Claim 17, wherein the gateway is further operable to identify a 
subscriber for the telecommunication information, to identify a class of service associated 
with the subscriber, and to select the compression algorithm according to the class of service. 



26. The system of Claun 17, wherein the gateway is further operable to select the 
compression algorithm to maintain a threshold bandwidth for other apphcations. 
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